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[MmmX\] 2000.03.27 

§§r£§ 1J] Planar reference electrode 

[«§J£J3^] 4-1998-026172-1 
[LH&I2J] 

OiSEI 

[ CH £l & 3 H ] 9-1 998-000385-9 

[Sgo|gis^uH^] 1999-001084-8 

S§S;i] CUI.GANG 

i^±] ^iJ^ 2SAI ^S^S^I 192 

[^25j] CN 

SSfi^ll YOO.Jina s '6... 

[ ^ Bl e m a S ] 770703-2057 1 22 

[^^SiS] 132-791 

[^^] Aie^^Ai ^m=? mm mo\m^om= 102s io2< 

[^Sj] KR 

[§^^3E] 4-1998-026172-1 

SgS;i] LEE, Joung Su 

[^BJM£!s] 740406-1025311 
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136-120 

i^±i k\mmmh\ ^a^e 50-1, 4/1 

i^m kr 

[&s°i =jshji] <dmm 

Sgfi^ll NAM.Hakhyun a -hki 

[^BJe^S^l 590907-1055113 

[^^gjs] 142-063 "fc 

[^^] AiS^AI *}3§ 133-1 §*gJ0HLH= 101S 206M> 

[^^] KR 

[91X1] HI42£°I ^§011 ojgj. ggj, ^§ 

Oil 21 & SS4JA^ S S^SfUD. CH£I2J 
01 SSI (2!) 

DlgfSIS] 20 a 29,000 S! 

36 3 36,000 §! 

0 a 0 §j 

[^AFS^^] 9 S 397,000 §! 

ISh^tll 462,000 §! 

[^sa^i ;h£J (70%ae) 

[£J£^ ^^g] 138,600 S 

[§¥Ai^] 1 . S^Ai- SAilA1(Ea)_1S 
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£ ^^fl ^ , ^*f|*J£-3. 71 (4); ^ <$.^ 

(l); ^ #^ (3); *J<3^ (2); vfl^- 7l§ (5); Tfl^ (7 SE-fe- 9); ^ £LI D -[ (6, 
8 9)SL3- 7l§ #=-60 ^^1, Tfl^ (7 HL^r 9)^ ^.a> ( o.e] ^ 

W ^tt^. ^ A J: 7i##ol t±v§ ji^i- ol-g-^.-^: 

JL&x} e| (membrane); S^r 3.^]& ^BflS. ^^^J* ^- ^^i-S. Sl-br ^-W^. 
7]§ ^ ^ 12 afla^^ %o]vi) t ^ ^ofl W 7l§ #^8r ^i^7> 

^*>ul Al^ol B BVst^ ^ ^i^^^ ^ofl 2.^ A>-g-^ ^ j£ 

^ ^^S.^- ±.^$-7} 7}^\JL tfl^AVo] 7>^tb- 

£ lb 
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7]^ {Planar reference electrode} 



£ la ^ 7(1 ^ 5E^- £Aflt ^€ £-'-#^1 ^tr *g^*8 

£ lb ^ S la^ ^:^5.o|zl, 

£ lc £ la^ -i-T igs-l cjr^^oiji, 
5. Id S. la^ ^ #135.61 ji, 

S. le ^ S. la^l t=-c 1 ^o] #^S.olJl, 



JE. 2a ^ Tfl^oj jL^f ^-o.^. ^tr 7l§ ^ 

£ 2b ^ i 2a^ #^£o]Zl, 

5. 2c ^ S. 2aS] ^ #^5°] Jl, 

£ 2d ^ £ 2a^ 1 ^£ 0 jj] i 

5. 2e JE. 2a^ tr-c ' ^ ^so]^, 
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51 3 ^ ^/^5j-^ ^ *i^r^ ^-1- M-El-^ ZlSflS 

a : t-sH^s. 71^; ^ ^/^sj-^ ^ 

5. 4 ^ ^ plH tfl^- zisflsolji, 

a : -M*H 1^ ^ (Til^ : ^ 7l§ -g- ofl . : «^ q,E 

# 98.5% #^^11- -g-°-JJ) 

b : 40] 3g^^. 7 ]^ ^ (Tfl^i : ^ 71^ -g-<*? : 85% # 

eMl*- -g- 0 ^ : 3 M S# Hg-^ = 2:1 -g-.^J) 

c : 6^1 7]§ (31^ : ^Bfl, ^ : <*s^ ^ 

d : -^Hl 8^1 7]§ ^ (7\}t£ : ^\ ^ 7]& -g-<3 : 0.2 

M «gS^ ^ (CaCl 2 )°l ^-o} 2 M <gS]- -g-^A^ PVP (polyvinyl 

pyrrol idone) ^S)-^) 

a : 1^ 7}^ 

b : *H°fl 4<s] 7]^ ^ 

c : ^Hl 6^1 sgi^ 7l§ 
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3E. 6 £ ^ ^ofl ^RV ^g). A]£h§- u|-Bl-vfl ^sflnolJL, 

a : 1^ ^£«§ ^ 

b : *UH1 4^1 7l§ ^q- 

c : *Ul<>fl 6 ^ ^ 

d : ^Hl 8^ 71^ ^ - 



a : -M^Hl 1^1 71^ ^ 



d : 8^ 7l§ *I 



S 8 ^ £fe *flSfl^ 7l§ ^^-3} £ 3%T&f§ 71^ #^8: Zj-Z)- 7] 

a : *flefl<g 7l£> ^ (Orion R ) 
b : ^Alofl 12] 5gigf§ 7]^ 
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c : 2B\ 7]^ ^ (7)]^ : -f}-e| ^-B-, ^ 71^ -g-°« : is]- 

M-^l- 98.5% -§-<^) 

d : ^H] 3^ 7)^ ^ (TflTg : 7}^ -§-<?« : ^S)- 

S|- M-^f" 98.5% #^fl) 

e : 7)^ ^q- 

f : ^Al^ 6 s] jggig 

g : ^^1^1 8^ s§^<§ 71^ ^ 

£ 9 ^ ^^5]# ^Hfr 7flBfl^ 7]^ ^JZj- ^. iJ-^o) 7]^ ^^g- zJrZf 7 1 

a : ^flHfl^ 7]^ ^ (Orion*) 
b : 4^1 sgigtg ^ 

c : -|UH 6^1 7]^ 
d : ^Hl 8^1 7l^ 

£ 10 ^ ^4^1- ^ 7flsfl^ 71$ 7l§ *I^-g- 

7}^ #^r°-3. Af-g-tb O]^- AjBfl^ j^jfg ^ t^E- oj-^ofl tfl 

a : *fl2fl^ 7l§ ^ (0rion R ) 
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b : 43] 7]& 

c : 62] 71^ ^ 

d : 83] 71^ ^ 

a : A 211*% 71$ (Orion R ) 

b : -i*H 55] 7]^ 3^- (7^1^ : JSLAfl^: tg , iflJf -g-^j- :• «}- ^ 

85% -g-^) 

c : 70] ^ : ^ Efl , iflJjL 7 ]§ -g-oj} : ^s}- ^ 



£ 12 ±r ^S] £^g- 7l§ Aj-g-tl: 34, JELi ^ # 

a : ^aHI 40] 3g^^ 7 ]§ *}^-g- A}-g-*V 3-4 £.^°fl tfl^ #-§- ^ 

b : 45] ^Tgtg 7l^ #=h§- 34- ^S-tt ^t!- #4 ^ 

c : 82] s%#t£ 71^ ^^--i- A>.g-*V ^o. j^ofl tfl^- zj-g- ^ 
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£ 13 ^ofl ^ ^^-3}- is}- #^hg- zj-z} 7]^ ^ 

* ^>-§-*> ^ 3J)l^A]o>q-o]c ^ ^ov ^= ... 

b : ^flefl^ i^- tSf 7]^ ^ (saturated calomel electrode) ^ 

1 : ^ 5 : ^ 7)^ -g-°J? 

2 : 6, 8 : SL$L^ 

3 : ^ 7 : Tflig 

4:7)^ 9 : Ji^> ^- (741^ ^ Jis^) 
^] 

[«V^o] 7l#^-0> ^ ZL «o]:0] ^5fl7l#] 

£ "t^^ 7l$ ^ofl ^ ^6.^>H, ^13^^ 7)^ (4); ^ <^7J «L 

(1); 3^- #^ (3); (2); tfl-f 7l^ -§-<*> (5); 31^ (7 9); ^ iLJ:^ (6, 

8 i£^r 9)0.3. 71^ ^q-ofl flo^ t 7fl£ (7 5E^r 9)£- -frel A £ 
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-B-, ^ ^-B-i, A 4^-±, f-Sl 4^ j7.«.*]~fr oj-g-^ cf 

^ JL^> ^ (membrane); SE^ ^3)3. ^Sl-b 3J-§- ^-3J°.5. ^ ^igfg 

^tf, *r*J ^ ^ ^ -g-*HH *"*H ^ 7]e|- ^ 

3R> ^I^*}-^ (potent iometry) 5E±r ^^-^ (voltammetffy.)^. .,1... 

s)7li4 Aj^vo] x]o^slc^ A]s.7l- -g-*H^°l £L°H, tcf^l ^leitl- ^ 

-S-^l^ *M*>7l ^sfl^Tr ^j<S) ^ ( po int-of-careH ol^^o];. 

tM4. ^3r°l * 0 -3^ ^ ^lfi* tf^-fe- ^S-g- ^-^ 7 jo^ ^^-ofl^ ^7}$\- ^ 

°-^] OTn]- o\\J\z\ Qx}<*\ #^-gr sliSj-^M ^*fl ^^^"11 

.8.7} ;gA}o] iL3l2|-# *M 7 }7}^\ 7\A -§; ^gJSL7> $14. 2} 

5.Jf- 7) 7} ^*1H^7 ^ ±.*$&, #tfl3} ^ *i^s}-7} o] =.0)^0]: 



^ ^sHl cfl*V tiling ?\*$S\o] 0}X2] ^ 7^1 rfoj:^. 
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«-^<5H, 7]& 37]7} &7)sm^ t&^o]} o)vY 7l7] £M1 7\Q 



< 74 > ^ *i<y-*l^ ^ is ^ ^ 7l§ 3#q- 

^ ^ <3*J=* ^ 9X7) trfl^-ofl ^ #^-°| ^^ 7> ^5:} Tfl 

<75> oj<4 ^-Ol ^7l^-*>^ ^ofl olol ^T^l #31 $.3)^ <U^Z}?\} ^M*} 

^0>0> *lnf. olsf ^-?fl ^ ^A}^ ^|^*>7l fl«flA^ #^0] AjTi 

°i i^f 0 ) *h ^i- ^7) ^«n^fe *m^ 0 ) ^m-^ 



^ ^ 7]^ ^-g- ?m*\-7] 3$ ^ ^ = ^ (screen 
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printing)^ iH^€ ^/^^ % $H <*s|- ^r<4 91^ ^Hr3# 

^3 ^ (glass paste) # JL^\ ^ 

(silicone polymer paste) ^z\JL n. Jl^# 7f*l Jl^} 

(polymer insulating paste)!- *l]^-?r 7]^ ,*} (Cranny, A. W. 

J.; Atkinson, J. K. Meas. Sci. Techno 1 . 1998, 9, 1557-1565). 3L^A £r^n8: 

#H "Wfe ^f<4 5fl*r ^ ^r-g-^Hl + 015: jl ^ 

# # iflofl ^rSf (hydration) ^*fl°> ^14 # 7 1 

^ ^ J±^£} ^ ^r^-& *1 ^ ^ *l*r (<#^2)- A]^)ol iAl^> o"|>£o_ S ^ji 

^ ^ 7l§ a})^-] ^-g-^ =4?<» o]o\) ^gj. ^ 

(hydrogel) ^ 7]§ *m ^ oi^ ^ ^ 2, 3]^ 

(junction)* afWr^ °]* ^ -H^-*} iLJLH]-o.5L ^> ^ fSS £)<H 01 

7l§ JsLjUeI w> (Potter, W.; Dumschat, C. ; Cammann, K. Anal. Chem. 

1995 , 67, 4586-4588). °] nfl ^ -tfEflo) ifl-tjL 7^ -g-<*H-& ^ 2># ^ <g o] 

tf^S. ifsjo] o}o] \4-g-^ 3^0] ^i^l- ^^M) ^cf. 

«M 1471-7) "fl^l ^3 <3 ^£1" ^Sr^l^Tfl X$i%X) 

^r<3 ^sW^tI] ^cf. 5E*1 *f-f^ W ^ ^ 

#^^r *l?h ^ ^ Als ^Sl ^^-5)^^ 
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<78> 5£ 4^ ^ 7]§ ofls>H ^dfc/ft (perchlorate) °l-gr #7H> Jl 

a)- e^^i^e-I (ion selective field effect transistor; ISFET)-!- v}^ 7}^ 

&7]# S-2)- (reference field effect transistor; REFET) ^ 7-1^ # 

ISFET (fluoride ISFET)-!- REFET7]- (Potter W.; 

Dumschat, C; Cammann K. jfoa/. Chem. 1995, 57, 4586-4588). ^r^-^r ISFET-i- 

71^^ REFET^r ±.^^7} 4=1 Jl^£^ ^sfliH tJf\iftx\ iL 

<>H REFET *H1^ ^ nfl,g-ofl #<3-#^ A r-g-«" t S^fe- & 

cf. £&*r ISFET-i- 7} ^ 7^ ^^-^] REFET^r ISFET z}^}^ ^91^^ "fl^l & 

^ ^^J-o] ^<Q^jo S ^r^^l slcf. sE^r #^s.5)- ISFET* ^o.^. ^ 

REFET 2} ^-foflS. ^-2] #^.2.^.5}- ^ o]^-o^ ±.^6\) REFET °1 ^ 

#^ = Sr ^ -g-*UHS ^Ifr iflJjL ^fl^ a] S A>o] 741 

t^^H^I ^^6(| <2]*1H;£ REFET7> <8*8^g- ojcf. 

<79> olofl Aj-7] ^13* «fl^*H 7l§ ^^--i- 

7| ^ h^n& ^4, 71$ 711^* ^4. -B-el ^-fr, ^ ^-fr^, ^ ^-R-dt, 

Tlffo] ^3] #H; aL3-*r# o]^*]- j7«-^> ^ *§ 

^^JL ifl-?- 7l§ -g-^-g. %5l<»§ ^£3. ?])^SLS.*\ 7}^ #^-3) £<% 7 } o>^ 
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is}JL %^s}- X\#o) m>a^ ^ ^I^ff-^ #71 7}& *}^# A>-g-^- 



<80> ^tgo] JZ.*^ 3|^^ ^1^-^ 

<81> ^^o.S. *Ht?fN 3^KE^r 4i*g3j-7> 7>^*|-JL tfl^=* 

Stt #7] 7]^ ^S«o V ^* *fl^Rr ■ £ - 

#7l ^^7l #*r°}, ^oJHfe 7l^r (4); 3^ (l)r~*H- # 

H (3); £<&*t (2); xfl-?- 7]^ -g-on (5 ); TflTg (7 2 - 9); ^ (6> 8 ^ 9) o_ 

$- ^#=)fe 7l§ ^i^-ofl 5^1, Tflig (7 HL^r 9)^ ^a> ; -f}-^ Aj-fr, ^a> m 

-fj-i, T^f-^o] ^ cf^^ oj-g-^ 37^]. 

^1 (membrane); S&fe ^EflS. ^^S]fe ^ ^ *>fe 7]^ ^^8: 

£ la, lb, lc, Id, le, 2a, 2b, 2c, 2d ^ 2e<^] 7l^ 
3] ^efl-I- J£<giL^ M-^ifl^tq.. i i a , lb, lc, Id ^ lefe /fl^ol ^ SE 
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5.^® ^^5. 7)& 1331!- v+Bf-ti ^o|ji, £ 2a, 2b„ 2c, 2d 

^ 2e^ 711 ^o] ja-g.*]- nl-o.^ ^£ 3|ig^ 71^ ^^-21 <a^* uj-Efvfl 

3Hrf. £ 2a, 2b, 2c, 2d ^ 2e°M 1: ^ w}sl- ^-o] > ^]^o] j7«-^> nv 



,<85> ..^ o^} ^ AJ-^I ^rg^t}. 

<86> t^ofl o]*). jgigig 7^ Tll^o] ^A} > o-sl ^> ^-R-^, 2^ 

%-fr±, 7]^0] 3=$ Jl^># Ol-g-^V J7«^> g:- 

<87> AlS. -8-^4- ^ 7l^ -g-^-n AHofl 0)^0) o]J^S)^ ^^-o. ^ 

^ -g-on A>ol^- ^7l^ ^^Al^lcf. ti}^ 711 -g-^M tflJjL -g- 

^ ^rSLsL HL^ tfl^- 7l§ -g-<*jo] a]s -g-ofl ^o.^ ol^>o^ Als. ifl^- 7l^ 

^.ofl^. o_<gAl^Ai^ oj- 5lcf. l^ofl^ ul^V ^ 2. 

4. Tfligol S^l^ ^ o. v^ ]7} ^ ^o_^ ^ 

n l^^r ^r* #<H -E-^m ^Bfl^l 711^^; ^Sj-jL, ©1 nl^l^-, 2f a.^1^ ^f-Sfl 

1-°1 °l^*>>fl ^4. °1 S.^1^- ^Eflo) ^^o] ^1 <*j^g- ^7] S.^l^o_S 
^ c^^vg- ^<g«flo> *}JEL3., 711^ ^ -^7}- u-lJf §£o>A^ o]-s)j7 

6 mm ^iEoltf. 
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A}-g-f-o_5.*] #^-<2] X\#o) QQx]5L olx^o] ^Sj^cf.. rf^ 

^ ul^> ^€ ^Tgo. ^ 7 j^o} cf^ j7^f nj-fi. if-^ . 

^ ^-fh£« ?H H>^^cf. 5Etb ^Bfl^ 7)1^-^ ^ 7l§ 

£r =^sH^ 1^7} A]^o] mfeji Tfl^ ^7} ^t}^ ^ 

<89> tflJf -g-<*} (5)^ 85-99 #sHlf: ^-g-<3«; 1-10 

<90> ^ofl^ 71^ -g-<*j o. S A>-g-^>Jl ol^ ^-3^ Jl^fS^ ^^]- 

71^ 7l# 7)]^ -g^fl i-R «- 71$ -g-6flo] ^Tfl 

<91> ^ ( iflJf -8-dOol ^^o] ^ JjLofl ^ ^ <§5f (CaCl 2 )^r 

^71-f-^^l 71^ ^i^-Sl #^2}- i^O^ tj.^ ^ 

&4. ^5}-^* ^*Rr ^-g-^ i^-^^e 2)1-2^ (PVP, polyvinyl 

pyrrol idone))* ^>-g-^ ^ei-^H, ^-g-^ ^L^>» -fM -g-nflofl -^o] * tJ^ 

^ a)]^- ^ £>4. 

<92> iflJf 7l^ -g-^ofl if-S)^ *1«-5L^, ^ #^o] ^o] Tg^o^ ^A>^ 
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«>^"^*l-7lS.^ #sH^]5 (polyester)^ #s]^^.MI)o]e ( p0 1 yc arsenate) # ^> 



<95> JiJrnV (6, 8 i&^r 9)^ t^lifllit #5}-^ #^o]i4 ^-B-^ 

(cellulose nitrate)^ ^ 4^ 31^-x>$ a>-§-^>^ ^o] «>^^>cf. 

<96> ^.*] l-sjofli^s.^- #EjHl^#S.el-o]c ( po ly(vinyl chloride); PVCM «1^H 

l^^^ol ^*>7l trflg-ofl ji-g- 7jsj-7|- ^^L^l: JI^S^ a}^ (paste)^ 
^<*fl -Fj-s}^-. 5Etb felii^ o]^. tq-^o) pvColl H ^ tg 

C^^^nl; ^ J£:£ PVCJsL^- -f^tb 7>^ltq-. 

<97> ^a_v ^ ji^}^ p]^ (micelle) 5fe ^#3.^ 3]<1^ 
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<98> xj^. o.^ (3) £ ^ (Ag)j ^ m^. =^ -g-4j^o_j! ^ 

^7M7]7l ^ ^ ^1~§-^ tfl/0 #ef^- i~5 i 
— 5! W £ M-s)^ (Nafion)# ^ ^>-g-# 5U^. ^^H^b ^3L& 

:arbona:.:-. 7 1^* °l-§-«H ^ #7] ^ Tfl ^ ^cf . • • or 

<99> (2 )^ X|.g.<4 ti>-§-^- *L«.°- ^ # ^ (3) * ^ <q« ^713 . 

*j|<2} *v ^ <a?J^ (1)1- A]^L«-Ei £-e)<5Rr -*^t- *H , 14 
«H (2)6.Sfe Af-g^i}. ^<g^- (2)^. X\g.Q a>-g-^- 

^-Br ^ (3)# ^ ^ $.7]?* ^ 2}- afl"*)^- ^51^" 

(1) *W ^£4. 

<ioo> (i)^ 7l§ <qjf°} ^7l^ ^]^. ^qo.si ^ 

^IH (Ag)# Aj-g-^ ^ o^*. tgAgig ^ oj^ 
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<102> ^^MHH^cr 7)& &^6)} ^ iflJjL .g-oflo] Tjl^^ r^ej- 

<103> #<&*lif^ 3^3HHxr 3134 ^ 3^ ^5]7> Ui^- A}S^ ^ (R) 3|. 

3^ (IH ^fl ^^r^r 3<£ CV=IR)ofl ^ ^1-71- T^Tl) ^Cf. 



<104> ^o\)A^ AJ-7] ^^.o) afl^^ *fl^t}-. 

<105> ^fl^ilS. 7]^ 31^0] £^.^EflS 

<ioe> i) 7i^- (4) $h ^ <&q^ am s^*Hr 3^1 (33i i); 

<107> 2 ) 71^- (4) ^ (3)* ^£1^ = fl ^ (screen printing)^^-S 

331 (331 2); 

<108> 3 ) Al^.51- ^5>1*V ^ #^ (3) ^ ^ 5-1^- ^7l^ ^ ^1^1- 

^1*> 3^ 3^ (1)4 AllS^Ei ^-Sl*>7l ^«fl, £<&^ (2) Al 

^2} 3-§-«- ^1*> 3^- (3) # ^ ^ 37H ^ ^14 c^^^ 

^ XI 4 ^ 3^ 3^-f- (l) ^ii3 ^^jis <§>8*Hr 331 (331 3); 

<109> 4) AjHfl^ o_s_ £=l ^ (3)ol -=-^/v+-g-^ ^§^3. ol^-ol^l^ ;g o_ f ^ 

* $H 3-g-^ #### <8^*Hf 331 (331 4); 
<no> 5 ) #}x£3). ifl «- 71^ -g-rfjo] ifs}^ ^ (8) ^. t^j 

(331 5); 
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<m> 6) #71 £.3L^ % (8) ifl-*Ml <3<*H ^ 7}^ -g-ofl (5) ^. ^ ^ ( ^ 6) . 



<112> 7 ) ^ej- (6)# *8#*Rf #31 (#2fl 7) 

<113> ol^-^^lc}-. 

#71 #7fl 64H iflJjL 71^ -g-oJj (5) ^ ^ (7)ol tg^sj^ ol- ^ 7 "| % 



<114> 



<115> 



<117> 
<118> 



7]^ Tfl igo] JL^O*}- uVO^. ^-#S)fe ^-f , #7l afl^^^r 

<116> 1) 7l# (4) $H (1)» <§#«Hr #31 (#7fl 1); 

2) 71 # (4) #33 (3)# ^EL^ i*^^ *g#*Rr #7)1 (#711 2); 

3) ^l<q*V ^ #^ (3) # ^ <^ ^7]^ ^ #*]<2}. £ 

am ai^.^«-e-i -g-si^i $i*ii, (2) ai 

^ ti J-§-«- *)l^t!: ^ (3) ^ * iq-f- #7] 3 ^ #*i<4 <^^^ 

* ^ (l) $H +el^ = ^^0.3. $#*>*=■ #31 (#31 3); 

<119> 4) ^Hfl^ #^ (3)^1 ^-##/#-g-# ol^-ol^l^ % o_ t ^ 

%■ ^r## 3#*Hf #711 (#31 4); 

<120> 5) Ji^o^ ^ajjaj^. J1^>1- ol-g-*V ^5}-^ (5)^. *§>gs).±=. 

#31 (#31 5); ^ 

<121> 6 ) AJ- 7 | a (5) J2«-7fl- ol-g-^j- 1S n|- (9)^ 
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*§^*Kr #31 (#31 6) 

<122> 5. ^l^-^^^f . 

<123> A o > 7 ] 6 ofl^i=. JH-g-*} JiJriiJ. (9)o ] ^ (tflJf 7l§ -§-<*? , 5)^ 



<124> ^£ 3^*}^ s~ €^-31^ &<*H, = 

^ af)*}- ^^fl^olJl, *fl<g^ g ^-^o] .^^l-g- ^71^ 

^1^1* ^^Rrcfl -g-°l*>i=h °)^& ^3.Q S^D^r ©I^a] ^*1 (squeegee)^ 

ojJg^ig o o T S ti>^ = -g- JL^ 7 ] ^ ^ojj B^tflS. £<9^ ^ 

€^ ^ #^ ^ ^^l* ^3.^ = ^*>a} (strip) 

s. ^ ^£^1 ^§<Hl ^*fl \+-g-^ ^ ^l* # 

C H, ^ M (3)°] (Ag)^4 #-g-^ -g-^rSl ^shS: (AgCDAS ol^^lfe ^ 

•f , 0 ^ ^S.^ ^s}-^ BL±= KCr0 3 Cl 4^-8- *H ^ ^#<H «V-g-<*I| ^*fl \+-g- 

^ *r Stt ^ ^ ^o] «Sf o]^ (CDt S^-SHr ^-g-^Ml 

^JL ^-g- -g-^> ^ (ofl§ ^o] 0.4 mA/cm 2 )# #7}^^ ^ 

tf-g-^ *1 ^5L 5^. 
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<126> ^ofl sgigig 7l§ <*3^ o]^- ? i|Ef ol^ ( pH i£3Hl 

tflsH wl^-g-^^- ^.o]ji ; Al^l-o] ^ olifl^. nu>s^ ( 4000^ 

^5]- o^, ^ o^, i|Ef o|^ ; ^ oj£- =.6(| tfl# ^-g-^ol -f^ 

«H, 71^ ^2fl5] <*4e}7} ^ «^ 71$ 

^H3* 7Mi 5U-S--S: *r $£4. ^tgo,} sg^tg 3^ 

<127> d^-o] Mj^ofl o^fV 7l§ ^ #5.%- 5>7l ^ 

^31^ 7)^ ^SL^LS. *\^~&}H.sL, ^4 ^ 

<128> 2E*V a> 7 ] 7l§ ^-g: 7]§ °} ^^A]o>q-o] = ^ £ 

<129> o]«> ^-i- ^A]^]ofl S^o} ^AflSVTfl ^^tb4. 

<130> t£ ^ ^)AH1^ ^rg-g. oflA]*>^. ^ O.S. ^ ^ tfl-g-<>| ^X\c$6ft ^ ^ ^3 
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<m> <^Alcfl i> sgigtg 7)^ ^^-^ ^ 1 

<132> . ^ TgA>l- A>-g-^ ^> 7 ]^ ^ «J-«H1 ^1*11 7] 

<133> ^ £17) oj] ^M] Xf§ #5^]^) 5 71^- ( 4 ) $\o\) ^ ^ (3) 

^ ^^Y" (1) ^^1 £r (Ag) sHoI^E^- A>-g-^ ^3.5} iE^ «o^AS. ^ 

^r#^8r ^^534. ^ #^ (3) # # «V-§-^ ^)^eV ^ 

^ (l) ^ ^ ^71^ ^ ^« ^ 

#H (3) ^ (1) ^3- SHI ^51^ €<S <£^# °l-8-^ ^£1 

^ HBl^^AS. *|<£^ (2)# ^^}£4. ^"71 ^711^] 

(3) ^-^-^r 0.0175 M^l <*S)-*i -g-*Hl 20~30£ ^ t 0 ! A o v 7] ^ #^ 

(3) tl (Ag) SHI \+-§-^ ^-##^1 AgCl#* ^S>£cK 

<134> #i>Hl^l« ^ *°)^ ^ £i7lS ^ ^ 71^ 

-§-°-^ ^-71 SR> ^ 6 mm'?! Si ^#31, ^^-^^-Ej u>#4* 

^1^1 31 £ ^£7 mm^ -§-3L# ##534. TfliS -§-^5Mr 4^ 

*ll^ #i2H>M|=^ ( 8 )0. ^o|) <#ig EfjO S § ^ 7^ 

(4) SHI -i-£4. 

<135> 98.5 #5^1* t-§-^* *)lS*}:n <^7H] ^2)- 

(KCD* 3E3^ tffl^l ^7>*>c^ iflJf 71 § -g-dj (5)* ^)^}^. ^7} ^eHl^Efls 
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% (8)3} ^ °H O] 7 ]§ -g-°J> (5) 3fdMr vflJf 71 

^ -8-^ (5)-§- ^-S}*>7] ^fl oi^ #5}o11iEl]3^ (8)^ $2^0] M-H 

*1 «T ^l ^ ^01^ ^e^^^Efls IIS} (6)1- ^-o}, J! 7i|) 31^1- ^ 

Bl-£t). (S. 1 #20. 



<136> <^Alc^] 2> 7l§ 2 

<137> 7^ t^a> cflAloi] ^-^o] o.^ ^ o. ( Whatman international 

Ltd., Maidstone, England)!- ^>-§-?b ^# *fl^Kn^r ^Hl l^f ^.-g-^^l ^ 

<138> <^a1<^1 3> 7l§ 3 

<139> 741^. tflAiofl l-^o] 3jA> ^ o.^. (cellulose nitrate) 

(Whatman international Ltd., Maidstone, England)^ <4-§-ft afl^^l-jl^- 1 

<wo> <^lofl 4> 7l^ 4 

<141> SL^im ^Efl^ 711^^; 71^ ^^fr ^71^ ^o] *fl2:S}£t)-. 

<142> ^Al^ 1I2|. ^ U^^S. #&M^]5 7 |^h ifloQ \+-§-^ ^f^S. O] 

<143> l-^ofl^EflS^ ^ ^^2] -^-^1- SL^SRr 371S. 7]§ -§-<^ 
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#7] W ^ 6 mm^l ^ ^Bfl^ ^#^2, t^t^M 

2°) 7 mm^ 3*1 T3]Afl^ ^ ^ 7fl ^Kitt 31^ S.^mol] 

#7)1 ^2:^ l-B^iEfle^ ( 8 )0. -j_ c£3, ^oj| SflojO.^ 

§ ^ 71^; (4) 

<W4> 85 f^%2] #5141- ^r-§-^ ^ 3 M tif ^-g-^* ^IrJL, o] ^- -§-^- 2:1 ( 

^1*1)5. ^ol xfl«. 71$ -§-<*} (5)* ^lS*}^cf. ^-71 #e)o]]^Eflef, (g)^ ^ o> 

oil Ol iflJjL 7 ]§ -g-ofl (5) 3 (d^ #C_S. AlS -g-^ LflJjL 7 ] § -g. o_fl _,( 5 ) ^.h 

^•Sl*>7l ^ ^aV^o] ol^ #^ofl^Efls^ (8)3 ^a|^ol ol^ *V a ^1 . 

#e|oH^Efls JjLJrol- (6)1 . «.c^ ( ^ ^^g. -Q-^cgcj. ( £ ! ^- 



<145> <^Al^ 5> 7]^ 3^0} ^ S 5 

<146> ^ ^/^Sl-^ cflA] (Ag)^ Aj-g-^l-Jl vflJjL 7l§ 

(AgN0 3 )°l S^HS 85 -^&M1# ^r-g-^^- 74 -g, ^^^Ji^, ^7) 4 

4 ^ ^«?H] Sl«fl ^Bfl^ 7im# ^ 3g£<g 71^ 



<147> <^AH1 6 > 7l§ T^lS 6 

<148> ^JjL 71^ ^2)- *};-§- o] ^2}- ^ ^ X>-g-*V ^13^^ Aj-7] 

^AHl 43 ^ofl S.^1^- ^Efl^ 7^0. ^ jg^^ 7l^ ^-g; Jft3±S}%L 
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<149> <^A]ofl 7> 7}^ #^<2} z\]2l 7 

(AgN0 3 )°l S3*€ ^f-g-tr ^-i- ^SKu^r, ^-7] -sjAj^ ^IH ^ 

• n S-Mm ^Eflo^ 711^^- 7]§ ^2:^>^l4. ^ 

or; 

J -<151> } ^ <^A]ofl 8> 7]§ ^3: 8 - . 

<152> * ^2) 7\M-i- ^^^'"7l§ *}7l<4 ^oj ^S^l}. 

<153> ^A]^! is}- ^ « 0 >^o.S #^^iLi-1lom 7]# \+-g-^ ^fAS 

<154> ^-g-^ JH^l-Sl PVP (polyvinyl pyrrol 1 idone)) 7} 2 wt% 91^ 2 M KC1 -g-<3? 

# a||2:S r £t).. o] ^-oflofl 0.2 Mo] £)5^r 9jSr ^rS^-. ^1 <##^ c| 

X^^l- A]~g-S}a| ^ #^ $W ^-71 -g-ofl^r 7l§ #^ #-§- ^ofl 5 fd ^JL £ 
^* 60 ^-t^l^i 30^ ^1^, £-/9jSh£- ^ #^ iflofl JL-^£^ 

<155> t}-^ 3l^-^><y NC (nitro cellulose) 90 mg^§- -ft- 7] -g-nfl°J THF 

(tetrohydrofuran) 1000 /iH ^-^cf. °1 -g-"^* ^7) <&^*§ * r -§-«H # 

7) $H 60 M ^E^H 30^- ^S. Td^M^. -n-7] -g-nflo] THF7 ]- 

o] -g-oflofl 3]^ ^#5^ Jl-g-* r iLJl^oj ^s)-^ ^-g- <£*1§1 
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^Bfl7> SlJE^- 

<i56> #7] s|- ^ ^afl ^*fl ^/^sf^ ^ 1-^ .n^s^ i^-sH 



<157> Aj- 7 ] ^ Al ofl l-^Aj^l 8°flAi S%#i% ^ ^ & ^ Tfl^ # 

1- *}7l 5. 1^1 M-^Sicf. 

<158> IS. U 



^ AMI 






7^ £H 


^■¥- -g-^ 




l 








KCl 3. 2S]-€, 
98.5f^% ^eNS 




2 








KCl .3. ^5}-€, 
98.5^«*% 




3 








KCl 5. 
98.5^% #e]^]fl- 




4 






at a 


^ : 3M KCl ^r-g-^ = 
2:1 




5 


o 




OJ .2- 


AgN0 3 5- i5|-€ 
85^% 




6 






uX a 


KCl 3. JtsHel §■ 




7 


p_ 

t 


2.^1 # 


oj _o_ 
HA a 


AgN0 3 S 




8 








2 wt.ft PVP, 0.2M CaCl 2 
, 2M KCl ^-g-^^-S S 





<159><^afl 1> ^o^^ 7 j- ^^-^ ^ ^r/^sh^ ^lSj-Sfraj ^ ^ - <*3|- 
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<160> ^X|afl i~ 4; 6 ^ 8<>)H *\}^& 7]§ ^ o_/<* 

<161> ol nfl 7l§ ^°_S^r <gt}B|7> ^ti] £] ^gflfg 7 ]§ £.2^ (0rion R ) 

^ 7l§ ^ (£7£3j-£: .^q.) 90-20 ^.ej^A})^- a}-§-«5}£ji -a ^ofl o}^ 

71^ ^^fr *M ^ ^*}^ ^i^- 

^ ItSdIe^S. ^s)Si=h ^ #^1- 7}^ ^ ^^^> ^a-ajoi JH-^ 

^ ^16-^ A/D ^«lBj7> ^^^1- ^^7lS. ^^«>S^. 

<162> £ A/«^0 S ol-^^l £^ ^ ^SL3_ ol ^ # 

71 7}^ ^-g; lO-e-lO" 1 M mt -g-^Hl ^"^ ^5}- ^l^r^l tfl^ ^^^># 

<i63> s. 3 6\]X\ ^ ^ $X^°1, ^Hl 1~4 ^ 6<H1>H *fl^ -I-eHl^Bfls 7l# $H»$ 

^€ -8-/^51-^5. o]^^ ^rx #; g o_ ol^oj] cfltb #-g- 7l^-7l7> 53.03 

mV/decS M-Bj-tfJl, ^a]^ S<=H] >H aflS^ #5]7KM°1 e 7 1# $H ^€ 5^ o_ 

S oj^o^^i 3^. ^Sj- o]-g-o]l cfltt #-§- 7]-i:7l7> 54.6 mV/dec M-Bj-^^. 

<164> U^E ^.ofl ^ o^jzf -^/<*S}-^ ^ #^ Aj-OHH^ ^}7l H} 

-g-^l 1^ ^-S-°l ^^M-^^i *>7l 13}- ^ E7> 

<165> 
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1] 

AgCl + e 
Ag + CI 



<166> 1] 

o 2.303RT 
^ ^Ag/Agci ^ l0 S a cr 



<167> E : ^i-rl 

<168> EV/AgCl : Ag/AgCl^l If ^ 

<169> R : 71*11 

<170> T : -ZtSl 

<m> F : afleltlM 

<172> a C i- : Cr^l (activity) 



<173> Ajjg. ^ o]^^ lQg acj _ o} #A]-s].J7 ( Ol ^O^O] 

^Z-Sfl^S 5*1*11 ja.^ tfl^-^E (Nernst) 4^ ^}^7} 59.16 mV/dec^ 

4^-^Ml €4. n}s^i ^-/^s}-^ ^ l-^o] 33. L}lf *L>-§-<*fM 53.03 

mV/dec^ 54.60 mV/dec ^e}-^ o]£. #-g- 7l-g-7l# M-Ej-vfl ^ o_/c^^ ^ # 

ol^-ofl cfl*V ^--g-^ol -o.^}^ ^ £H*>cK ^, 7l§ ^i^Sl ^ # 
^ ^ 7lf -g-^n A}o}6\]*\ #<$&o] o]->§^6.s -8-*l€ *r 5U^r t^e^ 
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<175> i£^o} 3gi£4g ^^-ol 7] %$\*]^ ^ tfl# -g-^ 

pH £SH #-g-^ *>7l^- ^-^^-i- ^Al^^Cf. 

■ <176> ^ #^3.^ #71 ^Al^o]]^ 71^ *d^# 3# *)l^r 

Jl^, #71 ^*)1 13f ^«^SV ^i^-^Hl AlS -g-oflo} pm ^^t}7] ^ pH^-§r ^} 

-§-^ (buffer solution) [10 mM NaH 2 P0 4 , 6.7 mM citric acid, 11.4 mM boric 
acid]# ^1S*>J1 <^7H1 NaOH ^-§-°J]# ^7}*fl ^^r^i £3^- X\g_ -g-oflo] 

pHl- -^Alofl ^^tf. ^ £ 4^ uj-Bl-ifl^rl-. 

<177> £ 4 o^ m- + oi^ol, 4^ °l-§-^ 31^-8: 71$ P H 

3~12<>1H til^-g-^ ^Ml^t} 4^1 a %2=.). #^4 31 £ #^5L A>-g-*!: 

^^Hl i~3£- s.-f- -rr^rf!- ^ ^4* M-^&^r. Efog^ ^ 

7]^ ^ (^Al^l 4> 6 ; £ 4 o} b> c)3I j. J7«-7]- ^21 g-fe- 

^ 7]^ ^ (^*H1 8; £ 4^1 d)£ pH 3~12ollAl ul^-g-A^^. uJ-Bl-ifl^cj-. 

<178> o]5f ^-O] aV^ofl «^ 71 § -g-oflo} pH ofl tfl^fl ^--§-^1 

7l§ Xl^ig; ^71S)-^ JR^ ^^534. 
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<179><^tgajl 3> 3|^^ 7l§ #=l$) #7)$^ ^ ^ - <*3\- M-E^o]] tfl 

<180> £ 71^ 71^ ^^O-S. ^>-8-5)7l ^SflA^ ^ tflAj-o] S]^ 

<gs)- 4^f°l) tfltb #-§-^* °J:^7l Jfl«H f ^71^ ^ A]*]^ AJa]*}^- 
<181> . aj-f- ^^0.5.^ Aj- 7 ] A^oflc^ 7]§ ^-g- A>-g-*V ^-i: 

<182> £ 5<HH 1: ^ °l-g-^ 7]§ 

SJ- M-Hfr^l ^rJE 10-6- 10" 1 BHM til^-S-^^- M-^ifl^tq- (s. 5^ a #2:). 4^ # 

7^ ^Alofl 1-3^- -fi-A>^ Ajig ^JZf^ U^lfl^-^, -o]a)^ O-A}. 

^ *>7l S.^ Aj^o))Ali= #«as>7fl M-^cf. SEtlr S-^m Bfol^ Tfl^ ^ 
^ 7]^ (^H 4, 6; £ 52} b, 4^ ^ ^o. 7] 

^ (^Hl 8; £ 5^ d)£. 3.^- <3s*- ^£ lO-e-iO" 1 &HH al^t 

<183> o]<q. Qo] JS. ^6\) o^*> jgigtg 7l$ <g$- l+Efo)l cflsfl #^*}*} 

<184> <Aj1ga}l 4> 5g^^ 7l^ ^IsMH ^ ^ - A]^ 

<185> ,& Sj-ig^ sgglg A] Z_}--=r ^0>^.7l *H , £j- Aj ig 

* ^1*1- am. 
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<186> ^d)} 14 ^^-^1 ^^-i: Af-g-^fl p H7> 7.4^. Jl^^ 0.002 M 

Tris-H 2 S0 4 -g-^l <^H1^ ^-g; ^ Al^V-g- 

<187> £ 6 °1H 1- ^ 5^°!, ol-g-tt ^ 7|§ # 

^2}- a]#o] io^ ifls M-Bl-^cf (£. 6^ a #2:). #^^r 31^ A}-g-^ 

l~3£r ^41- l^i^t}. fiAf]^ T=^£] 5fe ^ 

^ 71^ ^ (^*H1 4, 6; £ 6^ b, c)s\- Jl&x} ^ 31^* 71 

§ (^A]ofl 8;.£6S1 d) 4^ ^Bj-xfl^cf. 

<188> olssj- ^-ol ^ofl o}^. #^.0. ^g). a] ;ftol ^ nfl-f 



<189> cfl 5> 5§Tg^ 7l§ #7l^^ ^ ^ " 

<190> 7l§ ^71^^ #Al# ^-0> o>^^ 

^] <£oj-j£7] *>7l^ ^ ^}^}^. 

<191> Aj- 7 ] -g^jofl is). Aj-g-«fl pH7> 7.4S 3L^& 0.002 M 

Tris-H 2 S0 4 Q^t -g-^H ^*H1^ 7]§ #^-# ^rHJL 4000s ^ 

<192> £ 7 o,l^ ^ ^ ^^-o] ( tf^Aj o]-g-*> ^ 3g^^ 71^ 

4000^ o]>5J- #fl7> °HJaJo.3. -fM^AA 1 } (£. 7^ a #2:). cj-^ #^-§: Tflig #U 
5- A f-§-^ 1~3^ 2.^- -frA>^- M-^aI^. SE^: B)- 

^ ^ 71^ (-a^H 4, 6; £ 73} b, c)^ 4^ n&z} ^ 
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^ 7)& ^ (>*JaH 8)£ 3*1 4000^ #3)7} U^wMl -fi-^lsl 

<195> ^Eflo^ ^Efl^ 71^ ^aj- HlaESH ^ ^ 7l f 7] 

<196> ^31^r ^ ^ (f-^ 7)^ ^ (£- ^ofl 3 

91 SL?]^ (Orion*) ^ 7lf ^ (^/<*s^ ^) 90-20 (^1^ a> 

-g-*>^cf. if -g-^o.^ lO-e-lO" 1 <*3* 14 e-- ^-g-ofl^ A]-g-§fl <g^. ol^-ofl tfl- 

<197> 
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13. 2] 





(mV/dec) 




53.02 


-S^H 1 


54.88 


2 


54.13 


3 


53.39 


-*H°fl 4 


59.20 


-*^H1 6 


54.61 


> ^*H1 8 


52.79 



<198> £ 8 ^ 3. 2°fl>H 1- ^ 9X^}, «^ 71^ *I^g- 7l§ ^q-jLS A|-g-*> ^o. 

^r/^Shgr ^ <33J- ol^-oj] cfl^V 71-1:71^-53.02 mV/decS. (H 8 

3 a ^E). £ ^^1 2l*> 71^ 7l§ ^d^S A>-g.^ ^ O-o^ ^ 

AH1 l, 2, 3, 4, 6 ^ 8^1 7]^ #-§- 7l^7l7> AA 54.88 mV/dec (^aH i, 

£ 83} b ^20, 54.13 mV/dec (^*H 2, J£ 8^1 c #30, 53.39 mV/dec (^H 3, £ 
8^ d #3), 59.20 mV/dec (^Ajofl 4, .£ 8^1 e #20, 54.61 mV/dec (^Hl 6, £ 8 
^ f #20, 52.79 mV/dec (^*H 8, £ 8^1 g #205. ufE^rJ-. 

<199> o]5q- ^O] M^ofl o]*V jgTg^ 71^ 71^ *^il5L ol-g-^- ^ J*, eg ^ 

7> Af-g-^ 7^ P>^-7>^S. ( ^ <* ^ o^ofl cfl 

#-g-^* M-H^-ifloS., ^ ^-^oj] 0X0] ig-rgofl oj^ ^ 

7-flefl^ 71^ ^H3# ^1M^ ^-^ll- ^ 

*ll*M El-ojo] £ fe Igtg^ 7]^ 

^ (^aHI 4, 6)^ ^l^-^l- Tfl^iLS. <>]■%■$: 7l§ (^aH 
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<200><^cfl 7> 7%^f$ 7l§ ^Sf- jg^ig 7]^ ^ WlJil ^ - ^ 

°}-& (pHH tfltb ^-g-^ 

<202> -g-qUo} pH, ^ ^ Oj-^ofl ^-0.^7] o)*]- ^ oj^.^BM^ nVoj ^- ^Bfl^ ^- 

E^j^cfl^o}^ (tridodecyl amine, TDDA)# ^--g-^- n $>\2) v+r^X] S^£r 1J^. 
3jo] o]^- Ajgl^ ^ SL^o] *>o} ^ °l^r ^ ^l^s-H ^ 

-a^l^ ^ ^-^5. ^V-g-^l-S^-. 40%S] ^Vs)- £f -g-^-i- 11.4 mM 

(boric acid), 6.7 mM ^^^V (citric acid), 10 mM 91^ (NaH 2 P0 4 ) 
5] 7>*1 ^ ^# -g-^Mi |7}s}^ P H S.^ -g-°-J?# afl2:*r$m. 

# 7 j<q. ^ ^ <>1£- ^Bfl^ ji^l^ 3^ ^^-jzj- If -§-°J]-g- A>-g-tr 3* ^*rJL^r 

84. 
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°fl tflt!: 71^-7]^ 53.59 mV/decS M-Efv^c} (£. 9^ a ^ ^ 

*H 4^ 3§ig^ #^-§- ^i^S >M-§-3!r ^-Mfe 54.23 mV/dec (-£ 9^1 b 

^i), -^Hl 6^ 7]§ ^>-8-tb ^-foflfe 58.10 mV/dec (S. 9^j c %3^) , 

4^H1 8^ 71^ *I^hgr ^>-§-tt 57.58 mV/dec (H 9^ d M-eJ- 

<204> o]«4 ^Ol ^ofl o}^ 3gi^^ #^g; 7l§ ^d^O S o]-g-^- ■ 

7> AA% 7l§ £^M- Af-g^ 7$°-!% V}&7}X}£. ^ pH o)l cfl^ -f^St 

*l|efl*§ 71^ ^^-4 ^^tb -^Mrtt ^Hg-ir ^q^L Si^i- 3-*!^- ^ &&t]-. 



<205><^^^ 8 > ^2fl^ 7]^ Jg^tg 7 ]§ ^ tiliU ^ - u)-E 

<206> ^eflo] ^efl^ ^^-4 €-^ofl3l^-3g^^7l^ 7 |-i r 

<207> oj£- ^eji^ 4-3*}- a] ^(4)^1-^1 (4-tertbutylcalix(4)arene)# A}-g- 

10-6-10-! <*5j- U)- Ef- -g-ofl^- l-l"— W If -g-^^S. A>-g-^^4 
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<208> £ l 0 ofl>H # ^ 5^1, 7.fl2fl^ 71^ ^^-g- 71 § A>-g-*V ^ M-M# 

^l^^l tfl*}- #-§- 7l#7l^ 57.18 mV/decS M-Ej-tftJ- (S. 10^ a &2i) . £ ^ 
^ ^A]^ 4 oj sgi£^ 7]$ 7l§ ^d^S. ^>-§-fb ^-M^- 59.72 mV/dec (3E. 10 

^ b #20, *Ul°fl 6^ 7]^ ^i^-i: AV-g-^V TjJ^-ofl^ 57.28 mV/dec (-£ 10^ c 

^Hl 89] 3g^^ 7)^ ^-g; 7l§ ^-g-tb ^^l^r 56.21 mV/dec ( 

£ 10^ d #205. M-^-M-, *flefl*§ ^i^-^l- -fr^WS^. 

<209> o]^ £o] ^- ^-^6)1 o)^- 7l^ ol-g-sH M-Sf- °l^r°fl tfl g ].o^ ^ 

^lM-n <& ^ 

<210><^ofl 9> ^gfltg 7l$ ^i^-^ SgTgzg 7l§ ^ WjiH ^ - 

<211> ^Bfljjj T-flefl^ 7]^ ^^-4 tijiE^H ^ 7l§ ^^-ol 7 ] 

^ ^^-O.^^ a^o. Hj-a^y) 0^0^ *>7l^ ^ ^-§- ^A]^r>^cf. 

<212> o)g- AjEM^ ^Bli^H^l (valinomycin)* A}-g-S}ji zl u^^l 2 ^ 

» ol^- aJeM^ J7*fl*g ^ ^=-0.5. l=h 10-6~ 10" 1 ^5}- -S- 
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<213> £ 7)^ #^-3) i]^ -g-ajdfl ^# oj-g-ofl tflSjH 

^ #-§-3Hr 3* ^l^M ^ 7)& -$r<*>°_3.^ 85% # 

^<£l .n-g:*} ej-^-S. E)o^ oio^ iflj* 7l$ -g-^S. <y*> ^ 

JL^ iL^ol ^ ^efl 8^ 7)& ^AiiL A]~g-*}£tJ-. ^-7l<4 ^ ^# oj£- Aj^ 
<214> £ ll^fl^i 1: ^ 5^1, ^Efl^ 7}^ *}^M; 7)^ ^^-O.^ ^ W °] 

^1 tfl^- #-§- 71^7]^ 57.04 mV/decS ^-^uf (;£ a ^ tg-Tgofl 6)*j- 

^Hl 5S) 7l§ ^i^-i: 7}^ A>-g-^ 7J 6.0]]^ 5-5.10 m v/dec (£. 11^ 

b %2z.), 41 *H 7^ 7l^ ^^hg- A>-g-tb ^^Mlfe 55.74 mV/dec (£. 11^ c 

S), 8^ 7]^ 7)§ ^JlS 7^ -fofl ^--56.70 mV/dec (51 

113 d i^EH-, *flefl^ 7)§ ^^-4 o.^}^^. 

<215> o]<2}- ^-Ol ^ofl o}^ 7]^ ^-g- ol-§-sH 0 l-8r°fl tfl*H ^ 

o]^ ^^6)1 °i<H^ ^6)] s]^ 71^ 7)]5fl^ 71$ ^^-4 

^ ^lMol XJ-g-* 92 ^ 
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<2i6><^tgafl io> ^ ^"S.^ o}£-d\] tf\^ #-g-^ 

<217> ^6\] ^ ^^g. ^o_ ^ ^ ^ oj-i^- o] 

<2i8> <£s.^ o]^o]l tfl^ #-§»§- °l£r (nonactin)* 

JL n <^ «J#3Sl ^ sj-s} ^^-o] s><^ #-g- 

^ #^-t- 31^ .(hydrophilic polyurethane) 20 mg^j- -feflo"Ml (.urease) -100 -ffME. 
(unit)7> ^ Jl^i ^^g- W ^ ^l^>^cf. S ^ -g-afl _o 

.5.^- lO^-lO" 1 MSJ A4i 10" 6 ~ 10" 1 'QS.'b- -§-^* ^(12:*>S14 

<219> £ 12ofl^ 1, ^ 5^°1, *Ja]o|] 40} 3gig^ 7 ]§ #^-g- ^-g-^>^^- 7j -fofl^ 

tfl^ 7]-gr7]7> 56.2 mV/dec (JE. 12^ a ^l^l cfltl" #-§- 7l^ 

7]7> 55.6 mV/dec (3E. 122] b M-Ef ^SL^ f >gA]ofl 8^ sgi^ 7^ A>-g- 

^n^l^ -S-^ofl tfl^ #-g- 7l^7l7> 57.90 mV/dec (JE. 12^ c 57.70 

mV/dec (£. 12^ d &£l)3l q-Ej-uj- ^ofl $ 7]^ #^-01 jg.^ ^ofl 01 
<^H-£ 71$ ^cljl^ °i ^ 5£Sm. 
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<220><>M*}ofl 11> 5))5.X|o}-l4o] c cq ^5}. ^oj- ^-Aj 

<22i> ^ ^SJ-^Hf-'Sj ^^HH^l A}^ ^ ol^^j <g 

<222> ^31^7 ^ 12 7}^ ^ ^ ^ ^*>^» ^ 

^1" t Slfe ^ ^^71 (potent iostat)S 7 ]§ ^^.S^ ^ofl 

. ^ 71^ ^ -i^o) i-ol^^i oja 

A/D tl^B^K^^i ^715. ^<5>&tJ-. #7] 3*i^Ml<2] ^-EJ-^ 1 mM K 3 

Fe(CN) 6 -§-<*H] Fe(CN) 6 3 -/Fe(CN) 6 2 ~ #ofl 3]^ ^ 

<223> 5L 13<HH 1- ^ o1^-o] ( ^o\) o\i£ jg^^ xj^g. A}-g- 

■-• ^ ^-r-, 3r€ ^ x>o] 7 > 65 mVS. (S. 13^ a - 

^-2). *flsfl^ S3* ^S^f 7]§ #^-.2-5. A>-g-tl: 3 -MS. ^SJ- *\3- ^ 

flSit^ =131 *}°l7} 65 mV (5. 13^ b ^ofl ^ ^% 

71^ ^^-s] ^ ^jal^tf. 

<224> 5)c}] ^ <4 ^cfl ^ ^ff-5L ^ 7fA] A^ Cf^. 7]^ Aj-g-^ 

£ - <^^t}. ^o|) o}^ 7 ]$ *J^g- 7]§ Af-g-gj-c^ 



54-40 



1020000015470 2001/3/2 

^ 20 mV ^JE. <£s} U-^=o.S ©l^ojcf. ns|u|- o]b\^- *}o]^ zj-^ ^52). i£ 

^<HH A V-§-^l: *}°HH q-Ej-uJ-fe- if 7l§ # 

^ ^-^1-14. 

71^ uf-t^JEL^, ^^-fpS ^T^HSl 7]^ ^^S. 



tb -H^-7>> 13V; SE^ ^BflS ^^il3L*l &$]7} ^-0} o> 

^Jl^. -H-^]£lJl 1-^5)- a]^o] ul-s.^ ^r^&Q] Tfl^o] ^olM-cf. taj-tg^ 
7]^ f^S] <343!- 7 flSfl^ 7]§ #^6j| aj^c*) ^ 27 f 

^ #*H1 ^ ^l^l 3 W-E^- 7]§ ^ #^2}- 71$ -g-<5« 
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(4); ^ <gl^ (l); ^ #^ (3); (2); iflY 7}§ -g-dj (5 ); ^ 

^ (7 iE^r 9); ^ iLJl^ (6, 8 9)^ 7^ ^ofl 5U°H , jtfl 

(7 SE^ 9)£ (cotton thread), -fr^ ^-R-, ^ ^-fi-i (cellulose nitrate), 

^ ^-n-^ (cellulose acetate), 7jW^°] ^ tj.^ -.^ ; J1^>1- o] -g.^- 

-3.^> ^ (membrane); 5&xr S-^l^- <§EflS. ^^tt ^ Jf-^i ^ sgig^ 

l^tt 2] 

*fl 1 5£<>H, 4^ -a£-*>l- ^ ^-fi-dtl- °] 



l^^r 3] 

*fl 1 1H &<>H, 7]& (4)£- -fre^ f2]iiEflH ( polyester ) S!}- 

-^e^KM 0 !^ (polycatbonate)* 3L^-*Hr l^^l ^-g- ^lo^ t}^ ^ 

^ 7}^ 

4] 

*fl 1 *<H1 ^ #^ (3)-S: £ (Ag), ^er#, ^9", -£-/<gsh&, ^ 
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^-AttSH^, €^ 1 

5] 

*fl 1 7]^ -g-°fl (5)£ 85-99 ^%$\ 

1- ^-g-^; 1~10 ^7> (agar) ^-§- 0 -^; #; ^> 

*r-§-^ Jl^>S.. ol^^i ^5).^ (hydrogel)°d ^ ^^-S. ^ 7]$ 

6] 
7] 

^1 1 91°]*] , H3L^ (6, 8 JE^ 9)£- l-sl^^Bfle^. 5Lf-S>^ #5f^ # 

8] 

1) 7l# (4) 3H1 *d^ iim <8>S*H=- #31 (#31 1); 



2001/3/2 

~5 it^ ^ ^ (Nafion)* S^tt ^ 

r ^J* ^ 7j^ 
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2) 7)& (4) $H ^ #^ (3)-i- i^^l JE^%U°.3. ^*H= #31 (#31 2); 

3) a)jl<4 aV-g-^- J=L£,g- # ^ (3) ^ ^ <qj=L ^ 7 ]^ ^ £ 
^€ ^-gr^r ^ (I)* Xlii-^Ei ^^^}7] ^*fl, aja^ (2) a] 

sal- ^ (3) % % ?A7\ 7 A ^ <£4.& 

% afl^th ^ (1) SHI ^a.^ SL^^ *§^Rr #31 (#31 3); 

4) o.^ ^ ^ (3)o] ^^/#-g-^ ^#°.JeL ol^^fe 7j-f , ^ 
^ #-§-^ ^^-ir *8^*Rr #31 (#31 4); 

5) 3l#*}- ifl^- 7]^ -§-^o] ^ ^7_Kg- i^-SKr JsLJi^- (s)-i- *8^SRr #31 
(#31 5); 

6) #7] iLJ:^ % (8) ifl^ iR^ ^ (5)* ^ #31 (#31 6); 

7) (6)# ^«Rr #31 (#31 7)3. °1^M^ ^1 1 7l§ ^ 



9] 

1) 7m (4) ^hi ^ am ^*Rt #31 (#31 d ; 

2) 7l# (4) ^ofl ^ #3} ( 3 )-i- ^^^^ *8>8*Hr #31 (#31 2); 

3) ^iJLSf av-g-^- ^I-sq^b 1-^ (3) t ^ #713 ^ ^lsf <g 
^£ ^^-^ ^l^tl: ^ (1)» a1^.s«.b1 £-e^>7] (2) *1 
^ #-g-^- ^-i- ^ #^ (3) %■ ^ s]^- #7}*\ ^ #*1<4 <S^€ Jf* 
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* ^ (1) 3H1 *m±^^<L3. *g^*Hr #3] (#7fl 3); 

4) ^Sj^AS. ^ #^ (3)°1 ^^/Vi-g-^ ^4=.%-<L3_ oj^xl^ ^ 

# \+-§-^ i^Rr ^Tfl (#7fl 4); 

5) ^i^M-i- S^Rf ^-8-^ -H^f* °l-g-^: ^S)-^ % (5)* ^^Rr 
#31 (#31 5); 31 

6) #7l % (5) $H ^5}-€ S^r ^Bfl3.-Ff^ 

-§-tb -H^-*} SLJl^" (9)-i- ^*Rr #31 (#31 6)S ol^^ ^ i ^ 7 ] § 
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